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(54) COLOR FILTER AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color filter 
having a high display grade by embedding a light shielding 
layer in a recessed pattern on a transparent base board, 
and laminating a photosensitive coloring resin 
composition forming a coloring pattern. 
SOLUTION: A photosensitive A color resin layer 40A is 
applied on a transparent base board 10 on which a 
recessed pattern 12 is arranged. It is exposed and 
developed on the A color resin layer 40A through a 
photosensitive A color resin photomask 32 by an 
ultraviolet ray(UV) or the like, and a photosensitive A 
color resin layer 40A pattern is obtained. At this time, 
the A color resin layer 40A remains on the recessed 
pattern 1 2. These are heated and baked, and an A color 
resin is thermally hardened. Then, a similar process is 
repeated on a photosensitive B color resin layer 40B and 
a photosensitive C color resin layer 40C. A coloring resin 
composition laminated by the color number of formed 
coloring patterns, is formed on the recessed pattern 12, 
and becomes black to the transmitted light, and becomes a light shielding layer. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light filter characterized by carrying out the laminating of said 
photosensitive coloring resin constituent which said protection-fromlight layer is 
embedded in the crevice on a transparence substrate, and forms the coloring pattern in 
the light filter which comes to prepare a protection-fromlight layer in the gap section of 
the coloring pattern formed with the photopolymer constituent on the transparence 
substrate, and this coloring pattern, and changing. 

[Claim 2] The process which prepares the photoresist pattern of a desired configuration 
on (l) transparence substrate on a transparence substrate in the manufacture approach 
of a light filter of coming to prepare a protection-from-light layer at the gap section of a 
desired coloring pattern and this coloring pattern. / 

(2) The process which etches a transparence substrate for said photoresist pattern as a 
mask, and prepares a concave pattern in a transparence substrate. 

(3) The manufacture approach of the light filter characterized by to consist the process 
of the process (8) which carries out heating baking of said transparence substrate and 
process (7) (4) - (7) which develop the process (6) photosensitivity coloring resin 
constituent layer which exposes the process (5) photosensitivity coloring resin 
constituent layer which applies the photosensitive coloring resin constituent of the color 
which carries out the process (4) request which removes the photoresist on a 
transparence substrate on a transparence substrate through a photo mask of a required 
color number ******** process. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a light 
filter of having prepared the protectionfromlight layer in the gap section of a coloring 
pattern especially for the improvement in display contrast, about the light filter for 
color separation used for a color liquid crystal display etc., and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] as the protectionfromlight layer for light filters (it omits 
a black matrix and Following BM) conventionally used for a color liquid crystal display 
etc. - the chromium metal film FOTORISO - having been etched and manufactured 
using law was common. However, as for this method, chromium metal alternate 
material has been examined from points, such as reduction in the echo of BM, 
low-cost-izing, and an environmental problem. 

[0003] Then, there is a method of manufacturing BM (it abbreviating to Resin BM 
below) as a method put in practical use among chromium metal alternate material 
methods using the black resin which distributed carbon black. Although a reflection 
factor is low, this resin BM can be improved in the display contrast of a color liquid 
crystal display compared with a chromium metal and low-cost-izing is also possible, as a 
trouble of the resin BM using this carbon black, it is mentioned compared with a 
chromium metal that optical density is low. It is necessary to set up thickness greatly 
for obtaining sufficient optical density, the overlap level difference of Resin BM and a 
coloring pattern also becomes large by it, and there is a possibility that the problem of 
the open circuit of the poor orientation of liquid crystal and a counterelectrode (ITO) by 
poor rubbing may arise in the part of a level difference. Moreover, in order to raise the 
optical density of Resin BM, when the content of carbon black is gathered, it is in the 



inclination which a reflection factor also increases, and the advantage of Resin BM will 
be spoiled. ^ 

[0004] Moreover, although the method of mixing several sorts of organic pigments 
instead of carbon black, and manufacturing Resin BM is also proposed, even if mixing of 
an organic pigment gathers content compared with carbon black, there is no increment 
in a reflection factor, but since optical density is low compared with carbon black, the 
problem by the overlap level difference with the coloring pattern mentioned above 
actualizes further. 

[0005] As a simple approach, since it becomes still larger even if an overlap level 
difference compares with said conventional technique in this case although the 
approach of making each coloring pattern overlap, black-izing, and setting to BM is also 
proposed, the same trouble as said technique arises further again. 
[0006] 

[Problem(s) to be Solved by the Invention] The place which it is made in order that this 
invention may solve such a trouble, and is made into the technical problem has high 
optical density, and when a reflection factor uses the small resin BM of overlap to a 
coloring pattern low, it is in offering the light filter which makes it possible to obtain the 
high light filter of display grace, and the manufacture approach which is simple and 
does not have an environmental problem. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned technical 
problem in this invention, it considers as the light filter characterized by for the 
laminating of said photosensitive coloring resin constituent which said 
protection-from-light layer is first embedded in the concave pattern section on a 
transparence substrate in the light filter which comes to prepare a protection-from-light 
layer in the gap section of the coloring pattern formed with the photopolymer 
constituent on the transparence substrate and this coloring pattern in invention of 
claim 1, and forms the coloring pattern to be carried out, and to change. 
[0008] Moreover, the process which prepares the photoresist pattern of a desired 
configuration on (l) transparence substrate on a transparence substrate in invention of 
claim 2 in the manufacture approach of a light filter of coming to prepare a 
protection-from-light layer at the gap section of a desired coloring pattern and this 
coloring pattern. 

(2) The process which etches a transparence substrate for said photoresist pattern as a 
mask, and prepares a concave pattern in a transparence substrate. 

(3) Mind a photo mask for the process (5) photosensitivity coloring resin .constituent 



layer which applies the photosensitive coloring resin constituent of the color which 
carries out the process (4) request which removes the photoresist on a transparence 
substrate on a transparence substrate. It considers as the manufacture approach of the 
light filter characterized by consisting the process of the process (8) which carries out 
heating baking of said transparence substrate and process (7)(4) - (7) which develop the 
process (6) photosensitivity coloring resin constituent layer to expose of a required color 
number ******** process. 
[0009] 

[Embodiment of the Invention] A drawing explains the gestalt of operation of this 
invention to a detail below. First, on a transparence substrate (10), a photoresist layer 
(20) is used and the light filter of this invention forms a spin coat, the roll coat method, 
etc., as shown in drawing 1 R> 1 (a). It is possible for it to be used for a color liquid 
crystal display as a transparence substrate (10), and to also use film materials, such as 
glass ingredients, such as non alkali glass and soda glass, and a polycarbonate, here, 
moreover, the thing from which a photoresist layer (20) serves as a mask in the case of 
etching of a transparence substrate (10) - it is - a negative mold and a positive type ■- 
any are sufficient and it is chosen in consideration of the resistance over the etching 
reagent of a transparence substrate etc. 

[0010] Next, as shown in drawing 1 (b), the photolysis of the photoresist layer (20) is 
carried out by exposing this photoresist layer (20) by ultraviolet rays (UV) etc. through 
the photo mask for BM (30) of a desired protection -fromlight layer (it abbreviates to 
BM) pattern. When a photoresist layer (20) is a negative mold, it becomes 
photopolymerization, optical crosslinking reaction, etc. and the photo mask for BM (30) 
serves as a negative. 

[0011]. Next, as shown in drawing 1 (c), the part to which the photolysis of the 
photoresist layer (20) was carried out by developers, such as an alkali water solution, is 
dissolved, and a photoresist pattern (22) is formed on a transparence substrate (10). 
[0012] Then, as shown in drawing 1 (d), said photoresist pattern (22) is slightly etched 
as a mask, and a concave pattern (12) is prepared. Although it is desirable at this time 
to consider as 5 or more times of the thickness of the coloring pattern which it is going to 
prepare as for the depth of a concave pattern (12), it is desirable to make the depth of a 
crevice or less [ of the thickness of a transparence substrate (10) ] into 1/100 in 
consideration of the reinforcement of the transparence substrate (10) itself. . When 
thickness of a coloring pattern is set to 1 micrometer and thickness of a transparence 
substrate (10) is actually set to 0.7mm, the depth of a concave pattern (12) has desirable 
about 5 micrometers. 



[0013] the wet process in here using drug solutions, such as NH4 F, HF, and buffer 
fluoric acid, as the etching approach or CHF3, and C two F6 etc. - it is possible to use 
either of dry processes, such as plasma etching using fluorine system gas, and it is 
determined by the presentation of the ingredient of the transparence substrate (10) to 
be used and a photoresist layer (20). For example, to the non alkali glass substrate 
generally used as an object for color liquid crystal displays, it is suitable to perform 
etching by the wet process which used buffer fluoric acid, using the positive resist of a 
novolak system as a photoresist. Moreover, control of the depth direction of etching is 
controlled by the processing time of an etching process. 

[0014] After etching is completed, as shown in drawing 1 (e), a photoresist pattern (22) 
is exfoliated with exfoliation liquid, and it becomes the transparence substrate (10) with 
which the concave pattern (12) was prepared. At this time, organic solvents, such as 
organic alkali, such as ethanolamine, diethanolamine, triethanolamine, and 
tetramethylammonium hydroxide, and dimethyl sulfoxide, a tetrahydrofuran, are used 
as exfoliation liquid. 

[0015] Then, .as shown in drawing 2 (a), photosensitive A color resin layer (40A) of the 
color to need is applied on the transparence substrate (10) with which the concave 
pattern (12) was prepared using a spin coat method, the roll coat method, etc. At this 
time, the thickness of photosensitive A color resin constituent formed in the concave 
pattern (12) section of a transparence substrate (10) can be decided by the property 
besides surface tension of photosensitive A color resin constituent, and can obtain big 
thickness to the thickness formed in the front face of a transparence substrate (10). 
Width of face of 30 dyn/cm2 and the concave pattern (12) section is set to 10 
micrometers, the depth is set to 5 micrometers for the surface tension of photosensitive 
A color resin constituent, and when it applies on the conditions which obtain the 
1-micrometer spreading film, specifically, about 4-micrometer paint film is formed in the 
concave pattern (12) section to there being thickness in a transparence substrate (10) 
front face by 1 micrometer. 

[0016] Then, as are shown in drawing 2 (b), and it exposes on photosensitive A color 
resin layer (40A) through the photo mask for photosensitive A color resin (32) by 
ultraviolet rays (UV) etc. and is shown in drawing 2 (c) Dissolution development of the 
photosensitive A color resin layer (40A) is carried out with a developer, and 
photosensitive A color resin layer (40A) pattern is obtained in the part of the request on 
the transparence substrate (10) with which the concave pattern (12) was prepared. 
Since big thickness is formed in the concave pattern (12) section at this time, 
photosensitive A color resin layer (40A) remains also into this part. About the thickness 



which remains, controlling by the conditions of development is possible. Heat curing of 
the A color resin which remained in photosensitive A color resin layer (40A) pattern and 
the concave pattern (12) section is carried out by furthermore carrying out heating 
baking of these. 

[0017] Then, the photosensitive coloring resin layer of the color number to need is 
repeated at the same process as said A color. As specifically shown in drawing 2 (d) and 
(e), by repeating said process about photosensitive B color resin layer (40B) and 
photosensitive C color resin layer (40C), the coloring resin constituent by which the 
laminating was carried out to the concave pattern (12) section by the color number of 
the formed coloring pattern is formed, and it becomes black to the transmitted light, 
and is set to BM. Since it remains in the concave pattern section at this time in the case 
of the process after two amorous glance and 3 amorous glance and the coloring resin of a 
front color becomes [ the depth ] small at it, it is necessary to have the depth with the 
beforehand sufficiently big concave pattern (12) section, and as for that depth, it is 
desirable that they are 5 or more times of the thickness of a coloring pattern, 
[0018] The photosensitive coloring resin constituent used for this invention is 
manufactured with the following ingredients. That is, as resin, it is the general formula 
[0019] of a monomer. 
[Formula l] 

Ca) R. 

CHi =C-COOH 

(b) CH a 

Ctf» =C-COO-CH2 -CH a -OH 



(c) FU 

CHi =C-COO-Ri 




[0020] since • becoming - (-- a --) - (-- b --) - (-- c --) - at least - one - a sort - every - 
containing • ( - a --) - ten - 25 -■ weight - the section - (-■ b --) - ten - 30 - weight - the 
section - (- c -) - 40 - 80 weight - the section - a copolymer ■ it is - acrylic resin - 
using - having . Moreover, it is also possible to use it in consideration of thermal 
resistance, chemical resistance, and the property of adhesion and others, mixing with 
epoxy system resin, styrene resin, melamine system resin, and others. 
[0021] as a pigment as Red - C.I.No. - 9 and 97,122,123,149 168, 180, 192, 215, etc. 



as Green - C.I.Pig. - C.I.No.15, 22, 60, 64, etc. as 7, 36, and Blue Generally as Yellow, 
C.I. No. 7 etc. are used as blacks, such as C J. No. 19, and 23, 29, 30, 40, 50, as violet, such 
as C.I.No.20, and 24, 86, 93, 109, 110, 117, 139, 153. 

[0022] As a photopolymerization nature monomer for giving photosensitivity There are 
two organic functions, three organic functions, and polyfunctional monomer. As a 2 
organic-functions monomer 1, 6-hexanediol diacrylate, There are ethylene glycol 
diacrylate, neopentyl glycol diacrylate, triethylene glycol diacrylate, etc. as a 3 
organic -functions monomer There are trimethylolpropane triacrylate, a pentaerythritol 
thoria chestnut rate, etc. as polyfunctional monomer There are 
ditrimethylolpropanetetraacrylate, dipentaerythritol pentaacrylate, etc. and these 
monomers have commercial items, such as Showa High Polymer Co., Ltd., Toagosei 
Chemical industry, and Nippon Kayaku Co., Ltd. Although especially the addition of a 
photopolymerization nature monomer is not limited, 20 - 150 weight section extent of 
acrylic resin is suitable for it. 

[0023] as a photopolymerization initiator - (l) - 2, 4, and 6-tris (TORIKURORO 
methyl) -S-triazine - (2) 2-(p-methoxy styryl) 4, 6-screw (TORIKURORO 
methyD S triazine, (3) The 2-phenyl -4, 6-screw (TORIKURORO methyl) -S-triazine, (4) 
2(p-methoxypheny)-4, 6-screw (TORIKURORO methyl)-S-triazine, (5) 
2-(p-chlorophenyl) 4, 6-screw (TORIKURORO methyl) -S-triazine, (6) Triazine 
compound, such as 2 (4 methoxy -l'-naphthyl)-4 and 6-screw (TORIKURORO 
methyl) S triazine, a benzophenone system compound, a thioxan ton system compound, 
etc. are independent, or they are used by two or more sorts of these compounds, mixing. 
[0024] Moreover, as a dispersant, wide range things, such as intermediate field of a 
surfactant and a pigment, intermediate field of a color, and a SORUSU pass, are used. 
As organic coloring matter which is the derivative of organic coloring matter and serves 
as a parent preferably, they are an azo system, a phthalocyanine system, the 
Quinacridone system, an anthraquinone system, a BERIREN system, a thio indigo 
system, a dioxane system, and a metallic complex system. It has a substituent in these 
organic coloring matter, and a derivative effective in distribution of coloring matter is 
used. 

[0025] Moreover, as the substituent, they are a hydroxyl group, a carboxyl group, a 
sulfone radical, a carvone amide group, a sulfonamide radical, or one of the substituents 
that are shown by the following general formula. The derivative which has at least one 
sort of substituents chosen from these substituents is used. 

[0026] Furthermore, in order to raise the workability at the time of distribution, organic 
solvents, such as ethylcellosolve, ethylcellosolve acetate, butyl cellosolve, 



butyl-cellosolve acetate, ethyl carbitol, ethyl carbitol acetate, a jig lime, a cyclohexanone, 
propylene glycol monomethyl ether, propyleneglycol-monomethyl-ether acetate, ethyl 
ethoxy propionate, isopropyl cellosolve, isoamyl acetate, 2-heptanone, a methylnamyl 
ketone, and lactate, are used as a dilution solvent. At this time, if what has 
comparatively high surface tension is desirable and uses a cyclohexanone, 
ethylcellosolve acetate, etc. as a dilution solvent, it will become a good property 
especially. These are enough kneaded by 3 rolls, 2 rolls, the ball mill, a sand mill, etc., 
and it considers as a photosensitive coloring resin constituent. 
[0027] 

[Example] Next, an example explains this invention still more concretely. 
In order to prepare a concave pattern (12) on a transparence substrate (10) as shown in 
<example 1> drawing 1 (e), first, on the non alkali glass by Corning, Inc. 7059 substrate, 
the spin coat of POJIRE JISUTO AZ1350 by Hoechst A.G. was carried.out for 10 seconds 
by lOOOrpm, and stoving was carried out for 30 minutes at 90 degrees C using clean 
oven. Then, the photo mask for line breadth [ of 10 micrometers ] and pitch 
lOOmicrometer stripe patterns is stuck to the POJ1RE JISUTO side of a transparence 
substrate, an ultrahigh pressure mercury lamp is used, and they are 30 mJ/cm2. It 
exposed, and the dipping was carried out to 1% water solution of 
tetramethylammonium hydroxide for 60 seconds, negatives were developed, and 
POJIREJISUTOPATAN on a transparence substrate was obtained. Then, the dipping 
was carried out to the buffer fluoric acid LAL800 by Kusumoto Chemicals which 
controlled this transparence substrate at 40 degrees C of solution temperature for 20 
minutes, and after etching and rinsing a transparence substrate, the transparence 
substrate (10) with which the dipping was carried out to dimethyl sulfoxide for 30 
seconds, frilling of POJIRE JISUTO was carried out, and the concave pattern (12) was 
prepared was obtained. The depth of the concave pattern (12) obtained at this time was 
5 micrometers. 

[0028] Here, it produced as three kinds of required photosensitive coloring constituents 
according to the following presentations and a manufacturing method beforehand, and 
considered as preparation of degree process. Namely, the methacrylicacid butyl (BMA) 
50 section, the methyl methacrylate (MMA) 30 section, In lOOg of 30% ethylcellosolve 
solutions of the acrylic resin which consists of the methacrylicacid (MAA) 20 section 
lOg of red pigments, yellow pigment As opposed to 2g and lOOg of red resin constituents 
which added SORUSU pass #5000 [ lg ] (Zeneka Co. make) as dispersants, kneaded 
enough and were made with 3 rolls As a photopolymerization nature monomer, as 15g 
and a photopolymerization initiator, ARONIKUSU M310 by the Oriental composition 



company was diluted so that it might become 20% of solid content with 5g, in addition 
ethylcellosolve about the Ciba Geigy IRUGA cure 907, and it was used as the 
photosensitive red resin constituent. Similarly, it considered as the photosensitive green 
resin constituent the same with having manufactured said red resin constituent using 
lOg of green pigments, and 2g of yellow pigments except the pigment. Moreover, blue 
pigment llg, purple pigment It considered as the photosensitive blue resin constituent 
similarly using lg. 

[0029] Next, on the transparence substrate (10) which prepared the concave pattern 
(12) section obtained at the before process, like the above, the spin coat of the 
photosensitive red resin constituent produced beforehand was carried ou£ for 10 seconds 
by lOOOrpm, and it carried out stoving for 20 minutes at 70 degrees C using clean oven. 
At this time, the thickness of a red resin layer was 4 micrometers in 1 micrometer and 
the concave pattern section on the transparence substrate front face. Then, an ultrahigh 
pressure mercury lamp is used through a photo mask, and they are 100 mJ/cm2. It 
exposed, and it was immersed in the sodium -carbonate water solution for 90 seconds 1 
23-degree C%, and negatives were developed. At this time, about 2.5 micrometers of 
unexposed sections of a red resin layer were developed, and the 1.5-micrometer red 
resin layer was formed in the exposed coloring pattern section at 1 micrometer and the 
concave pattern section. 

[0030] Then, on the red resin layer pattern obtained at the before process, the spin coat 
of said photosensitive green resin constituent was carried out for 10 seconds by 
lOOOrpm, and stoving was carried out for 20 minutes at 70 degrees C using clean oven. 
At this time, the thickness of a green resin layer was 3.5 micrometers in 1 micrometer 
and the concave pattern section on the transparence substrate front face. Then, an 
ultrahigh pressure mercury lamp is used through a photo mask, and they are 100 
mj/cm2. It exposed, and it was immersed in the sodium -carbonate water solution for 80 
seconds 1 23-degree C%, and negatives were developed. At this time, about 2 
micrometers of unexposed sections of a green resin layer were developed, and the 
1.5-micrometer green resin layer was formed in the exposed coloring pattern section at 
1 micrometer and the concave pattern section. 

[0031] Still more nearly similarly, the spin coat of said photosensitive blue resin 
constituent was carried out for 10 seconds by lOOOrpm, and stoving was carried out for 
20 minutes at 70 degrees C using clean oven. At this time, the thickness of a blue resin 
layer was 3 micrometers in 1 micrometer and the concave pattern section on the 
transparence substrate front face. Then, an ultrahigh pressure mercury lamp is used 
through a photo mask, and they are 100 m J/cm2. It exposed, and it was immersed in the 



sodium -carbonate water solution for 70 seconds 1 23-degree C%, and negatives were 
developed. At this time, about 1.5 micrometers of unexposed sections of a blue resin 
layer were developed, and the 1.5 micrometer blue resin layer was formed in the 
exposed coloring pattern section at 1 micrometer and the concave pattern section. 
[0032] Consequently, when [ this ] the concave pattern section became black for the 
laminating of red and every 1.5 micrometers of the green and blue coloring resin to be 
carried out, respectively and a protection-from-light layer was formed, the permeability 
of a protection-from-light layer was 0.1% or less. Moreover, there was no overlap of a 
protection-from-light layer and a coloring pattern, and the coloring pattern top was 
smooth. Also when electrochromatic display display instrumentation was carried out, a 
display poor besides poor orientation was not seen. 
[0033] 

[Effect of the Invention] Since this invention is the above configuration, it has the **** 
effectiveness taken below. That is, since it is the approach of carrying out the 
laminating of the coloring resin constituent which forms a concave pattern and forms a 
coloring pattern into this concave pattern by etching a transparence substrate, and 
forming a protection-from-light layer, the transparence substrate with which the 
protection-from-light layer was formed is smooth, and the level difference by overlap 
with a coloring pattern does not occur, and it does not produce the problem of poor 
orientation like the resin protection -from light layer formed with the conventional 
technique. 

[0034] Moreover, since formation of a coloring pattern and formation of a 
protection-from-light layer can be performed at the same process, it becomes possible to 
manufacture a light filter by the simple approach. 

[0035] Since the chromium metal is not used for formation of a protection-from-light 
layer, it is the light filter with which the environmental problem was considered, and 
the manufacture approach can be offered further again. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the process at which it is the explanatory view which expressed the 
process which shows the gestalt of 1 operation of this invention in the side cross section, 
and (a) prepares a photoresist on a transparence substrate, (b) is an exposure process 
through the photo mask for BM. (c) is a photoresist development process, (d) is a 
concave pattern formation process, (e) is a photoresist exfoliation process. 
[Drawing 2l It is the explanatory view which expressed other processes which show the 
gestalt of 1 operation of this invention in the side cross section, and (a) is a 
photosensitive coloring resin spreading process, (b) is an exposure process through the 
photo mask for coloring resin, (c) is a coloring resin development process, (d) is other 
coloring resin pattern formation processes, (e) is the sectional side elevation of the 
coloring resin pattern formation process of further others, and one example of this 
invention. 

[Description of Notations] 

10 .... Transparence substrate 

12 .... Concave pattern 

20 .... Photoresist layer 

22 .... Photoresist pattern 

30 .... Photo mask for BM 

32 .... Photo mask for coloring resin 

40A .... Photosensitive A color resin layer 

40B .... Photosensitive B color resin layer 

40C .... Photosensitive C color resin layer 

UV .... Ultraviolet rays 



[Translation done.] 
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10 ^^^^^It^X^aS^fi^fe^ M»Lfcffe/> 
ft-f6 0 
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SKSr^j/^v^U aW»tE«wDfly^-^S:lR«t5X 
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do) <om^<o i/i o o«Tii*S^ds#* L^o 

t£ (10) coiP^^rO. 7mm^ [H^* — V 
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>\ (4) 2- (p-> h^5/7x^) -4, 6-tT 

x (hy^po^f/u) -s-hyr^y, (5) 2- 
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C^ir#W5>ttfe.[!fl/^ — ^ (12) <Dm£t±5 timX- 
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ItMlt ^<Di:**6«WBJB©*«at«|$ttj»i. 
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